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Abstract
All environments have been modified by human activity and those interactions
produce “winners” and “losers”. Improvements require changes in human
behaviour, especially when these activities deny opportunities for future
generations. However, changing human behaviour can be difficult to accom-
plish. We need to establish better ways to reach and implement sound decisions.
For social researchers, a key assumption is that complex and difficult natural
resource management (NRM) issues are often best addressed by engaging
stakeholders in processes that involve dialogue, learning and action – that is,
by engaging and building human and social capital. In this chapter we identify
some of the social research principles and practices that will enhance groundwa-
ter governance. Social researchers have developed principles and approaches for
effective stakeholder engagement, social impact assessment, collaborative
approaches for NRM governance and changing the use and management of
land and water by rural landholders. We conclude with a discussion of some
of the challenges for social scientists contributing to larger integrated programs.
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Research to improve groundwater management is increasingly recognising the
value of drawing on theory and methods from social research. In part, this trend
reflects the increasing maturity of those disciplines; and builds on an acceptance
that all environments have been modified by human activity and function as
co-evolving social-ecological systems (SES), as discussed in Chap. 3.
Improvements in environmental condition require changes in human behaviour,
especially when these activities deny opportunities for future generations. How-
ever, changing human behaviour can be difficult to accomplish. Environmental
management is complex because: cause and effect is often uncertain; effective
intervention often requires substantial effort over a considerable period of time; it is
often difficult to link an intervention with change in resource condition; and in
many instances, no single actor is capable of addressing these issues on their own
(Curtis and Lefroy 2010). That is, we are often dealing with “wicked problems”
(Rittel and Webber 1973). Changing the behaviour of individuals and groups of
people is necessary, but not always sufficient. It is also clear that land and water
degradation frequently results from deficiencies in governance arrangements
(Lockwood et al. 2009). We need to establish better ways to reach and implement
sound decisions.
The introductory paragraph above sets out much of the rationale for a chapter
that focuses on the social dimensions of groundwater governance. The chapter will
provide a review of relevant literature in the social sciences with the aim of
identifying the ways those disciplines can contribute to improved ground water
governance.
19.2 Responding to Complexity and Uncertainty
For social researchers, a key assumption is that “wicked problems” are best
addressed by engaging stakeholders in processes that involve dialogue, learning
and action – that is, by engaging and building human and social capital. We
deliberately distinguish ‘engage and build’ on the basis that we believe that all
people possess inherent abilities and agency (ability to take action to meet their
needs). By human capital we mean the skills and abilities of individuals (Castle
2002); and social capital refers to the social relations, networks, trust, norms and
institutions (rules) that arise between people when they interact, and which can then
lead to further benefits (Sobels et al. 2001). Social researchers typically support
more inclusive approaches to Natural Resource Management (NRM) that move
beyond government where decisions are largely influenced by markets and
bureaucracies to governance where a wider set of actors and arrangements are
embraced (Lockwood et al. 2010).
The social research team in Australia’s National Centre for Groundwater
Research and Training (NCGRT) recently completed a comprehensive review of
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social research focused on groundwater governance. That literature turned out to be
a relatively small but expanding body of published work (Mitchell et al. 2011).
Almost 300 potentially relevant publications were identified, sorted thematically
and assessed for quality in terms of having sound theoretical underpinning and
providing credible evidence to support key findings (Mitchell et al. 2012). Some of
the ground breaking research identified included Ostrom’s publications around the
role of social norms in NRM governance that built on her doctoral thesis examining
groundwater management in California (Ostrom 1965, 1990). In Australia, the
work on justice principles by Syme and colleagues (e.g. Syme et al. 1999) is partly
based on research involving reforms in groundwater allocations. This process also
enabled the authors to identify some of the key social research principles and
practices that will enhance groundwater governance; and identify future social
research directions. Those topics are the main foci for this chapter. We will also
reflect on our experiences as social researchers contributing to larger integrated
research programs which we think are essential if “wicked problems” are to be
addressed effectively.
19.3 Effective Community/Stakeholder Engagement
For political scientists, civic engagement is a fundamental right and responsibility
of citizenship thought to enhance individual’s sense of self and well-being. From
the 1960s, public engagement became accepted practice with legislation in the USA
mandating public involvement in all federal agency decision making (Stankey and
Hendee 1975). Public participation was expected to provide an effective means of
articulating and incorporating community values in decisions (Creighton 1983),
legitimise planning outcomes, reduce conflict, provide feedback on program imple-
mentation and outcomes, contribute to community education and improve account-
ability of government (Daneke 1983; Grima 1983). Of course, the reality and
outcomes were often very different. The public often perceived engagement as
tokenistic because they thought decisions had already been made; existing
inequalities were often entrenched because the privileged with better networks
were more likely to be engaged; it was unlikely to be fully representative; those
attempting to engage had little idea of how to do that effectively; and the expecta-
tion of resolving conflict was unrealistic and ill formed (Kweit and Kweit 1981;
Priscoli 1983; Sewell and Phillips 1979; Stankey and Hendee 1975).
Those working in NRM often focus their engagement on local, place-based
communities. The local scale can be appropriate for interventions that seek to
address local manifestations of environmental problems and to do so by engaging
and building human and social capital. However, that focus can also result in the
marginalisation of others, including communities of practice, interest and identity
(Harrington et al. 2008). There are also questions about the extent the concept of
community is used by those with limited understanding or commitment to sound
engagement principles and practices. For those operating at larger scales,
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stakeholder engagement might be a more appropriate conceptualisation of the task
at hand.
We employ the term “stakeholder” to indicate the range of people who might
participate, encompassing those who are influenced by a particular action,
organisation or phenomenon, and those who influence that action, organisation or
phenomenon (Freeman 1984). In the groundwater context, stakeholders can include
scientists, policy makers, farmers, Indigenous people and environmental interests,
and there are clear benefits from not excluding key actors (Knu¨ppe and Pahl-Wostl
2011).
There is now abundant advice about how to implement participatory processes
(Aslin and Brown 2002). Broad principles for effective stakeholder engagement
include: ensure transparency about the purpose of engagement and the level of
decision making offered; be inclusive of the range of stakeholders and empower the
less advantaged to participate; and develop processes that enable participants to see
other perspectives and, therefore, to act “reasonably” rather than “rationally”
(Perlgut 1986).
Community self-regulation of groundwater, such as treated in Chap. 9,
exemplifies the “citizen control” end of Arnstein’s (1969) ladder of citizen partici-
pation. However, Arnstein’s typology has been criticised for idealising “citizen
control”, potentially disparaging a wider range of participation approaches that
might be appropriate in different contexts (Collins and Ison 2009; Ross et al. 2002).
Baldwin (2008), for example, investigated an irrigation community’s effort to
initiate a system of co-management of groundwater with government through a
water planning process in the Lockyer Valley of southern Queensland, Australia.
She concluded that groundwater management should draw on values-based rules
developed by stakeholders to reflect Ostrom’s principles for improving self-gover-
nance of common pool resources, but that these should be enforced by government.
Taylor et al. (2009) also concluded that government authorities should maintain a
role in groundwater management.
In the groundwater literature there are examples where stakeholders have been
engaged in planning through participatory modelling (Martı´nez-Santos et al. 2008),
agent-based modelling (Zellner 2008), integrated assessment modelling (Letcher
and Jakeman 2003) or cooperative modelling (Tidwell and van den Brink 2008).
Henriksen and Barlebo (2008) and more recently Ticehurst et al. (2011) assess the
use of Bayesian Networks (BNs) as a tool to enable stakeholder engagement in
policy implementation and evaluation. They have also been used as a tool to
integrate local ecological knowledge with scientific-based knowledge (Liedloff
et al. 2013). BNs are particularly suited to participatory processes because
stakeholders are engaged in processes to establish a common language and a shared
understanding of causality. In this sense the use of BNs contributes to a process of
social learning (Reed et al. 2010; Schusler et al. 2003). The largely hidden and
complex nature of groundwater governance provides an ideal context for engage-
ment that embraces social learning.
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19.4 Social Impact Assessment
Changes in access to water resources have been a key element of government
responses to environmental degradation and water scarcity. In relation to ground-
water, these reforms have included reductions in groundwater entitlements and
annual allocations, the introduction of trading in groundwater, and changes in rules
to allow for the “banking” of surplus water in aquifers for later recovery and use
(Contor 2009; Schlager 2006; Thompson et al. 2009). Of course, these changes
have the potential to have substantial impacts on stakeholders, including irrigators,
industries dependent on irrigation and the nearby towns and cities.
Social impact assessment (SIA) explores how particular events or policies affect
people’s way of life, their culture and their community (Vanclay and Esteves 2011).
SIA may draw on economic assessments, but emphasises the non-monetary effects
of an intervention. SIA uses a range of social science disciplines to anticipate the
consequences of proposed actions compared to a “no change” scenario. While there
are limits to the capacity of the social sciences to predict impacts, plausible
scenarios can be constructed, including by drawing on experience with similar
interventions in other contexts.
Australian researchers have been at the forefront of developing solid theoretical
foundations for SIA (Howitt 1989; Syme and Nancarrow 2006; Syme et al. 1999;
Vanclay and Esteves 2011). An important aspect of SIA is the identification of
social groups which may be impacted in both negative and positive ways (winners
and losers), in particular in relation to individual and community well-being.
Amongst other things, SIA examines the unequal distribution of benefits and
costs; changes in power structures; implications for family life, health and educa-
tion; and effects on community cohesion and local organisations. SIA considers
impacts on basic human needs (e.g. food, shelter, health, education, work), but
extends to consider all of the key aspects of contemporary life in a particular society
(e.g. access to banking services; recreation opportunities and infrastructure; quality
of information and communication technology; aspirations for the future, including
for family succession and education of children).
SIA provides policy makers with a process for identifying and working through
issues with stakeholders. A key assumption is that SIA will enable stakeholders
(including governments and communities) to identify strategies to mitigate impacts
and to monitor impacts over time. Public engagement is a fundamental part of SIA.
While there are likely to be benefits from engagement through an SIA in terms of
providing a sound information base, clarifying issues, articulating values (i.e. what
is important), identifying alternatives and clarifying tradeoffs, and enhancing
agency credibility and reducing conflict, these outcomes cannot be assumed.
These objectives are reflected in the steps that an SIA typically involves (Vanclay
and Esteves 2011).
Public engagement can be costly, requires expertise and, in the case of conten-
tious issues, takes some time (from a few months to years). The scale and duration
of the SIA will depend on an initial assessment of the extent of likely impacts
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(e.g. minimal/substantial/transformational), the extent that the intervention will be
contentious and the time/resources available.
Despite the potential of SIA, there is always the concern that governments will
offer to undertake SIA to placate disgruntled stakeholders and that SIA will occur
after a decision has been made. This has largely been the case so far in the past
decade with the major water reform process in Australia (Baldwin et al. 2009).
Notwithstanding those remarks, there are international examples where social
researchers have been able to make recommendations that have been empowering
and proactive (Howitt 1989; Vanclay and Esteves 2011). Of course, social
researchers can examine the social impacts of interventions without undertaking a
formal SIA. Budds (2009) was able to expose the extent a hydrological assessment
undertaken by a contractor for a Chilean government agency enabled wealthier and
better educated farmers upstream to secure groundwater allocation rights, including
substantial additional amounts of water. Those additional allocations came at the
expense of the majority of groundwater users who were peasants located down-
stream. Apparently, modelling by the contracting agency had failed to consider the
widespread illegal use of groundwater, an amount that was estimated to be almost
twice that of actual legal extractions. The illegal groundwater use was predomi-
nantly by peasant farmers.
Syme et al. (1999) focused on the concepts of fairness and justice as part of their
research examining water reform processes, and employed rigorous empirical
research to explore these ideas. These authors developed a set of fairness principles
and a fairness heuristic that can be used to assess the justice of such decisions. Syme
et al. (1999) found that the public considered both distributional and procedural
justice when deciding whether water allocation processes were fair. Additionally,
they concluded that most of the community assessed fairness as both situational –
relating to specific water allocation decisions and each community’s unique con-
text; and universal – relating to overarching principles, such as a community’s
rights to have a say in allocation decisions, adherence to principles of procedural
justice in the decision-making process, and rights of the environment. These topics
have been pursued through subsequent studies by Lukasiewicz et al. (2013).
19.5 Collaborative Approaches to Groundwater Governance
Governance involves the interactions between social structures, processes and
traditions that determine how power in society influences how decisions are
made, how responsibilities are exercised and who has a say in all of this (Lockwood
et al. 2010). The shift to governance reflects an approach to decision making that
moves beyond markets and bureaucracies to be inclusive of a wider set of actors and
arrangements (Lockwood et al. 2010). For Mukherji and Shah (2005) “groundwater
governance” implied a shift from expert-driven processes derived from the
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“mathematical model-building exercises” of hydrologists and “the formulation and
implementation of groundwater laws” by water managers. In part, the move
towards governance reflects the need to establish better ways to reach and imple-
ment sound decisions. But groundwater governance has its own challenges, includ-
ing those related to incomplete property rights, compliance with rules when the
resource is largely invisible, lack of knowledge about the interconnections with
surface and groundwater, the impact of groundwater use at considerable distance
from where extraction occurs (Bolin et al. 2008), and conflicting interpretations
over sustainable use of groundwater (Shriver and Peaden 2009; Weber et al. 2011)
derived in part from the problematic construct of sustainable yield (Richardson
et al. 2011; Seward et al. 2006).
There is increased interest in exploring the potential for community self-
regulation of groundwater given the trend to devolve responsibilities away from
centralised authorities (Chap. 9; Wilder and Lankao 2006), problems associated
with privatisation (Bluemling et al. 2010), and the difficulties government agencies
face in regulating groundwater use and preventing over extraction (van Steenbergen
2006). Defined as the “collective management of groundwater by water users”
(Lopez-Gunn 2003; Wester et al. 2011), the concept is also referred to as local,
community-based and/or participatory management (Sandoval 2004; van
Steenbergen 2006; Yamamoto 2008). In Gujarat, India, for example, government
agencies in partnership with local non-governmental organisations have nurtured
the development of farmer cooperatives and other credible local organisations
(Tewari and Khanna 2005). Drawing on examples from developing economies,
van Steenbergen (2006) concluded that informal norms based on moral imperatives
(or “injunctive” social norms) have been the most effective means to limit the
negative consequences of excessive private development of groundwater resources.
Others have examined the difficulties that can be faced when authorities attempt to
promote self-regulation of groundwater (Lopez-Gunn and Cortina 2006; Mustafa
and Qazi 2007; Wester et al. 2011).
Our review of the literature suggests that self-regulation is most effective when it
evolves through collective action, building on the strength of existing social capital.
Ross and Martinez-Santos (2010) confirmed Ostrom’s (1990) conclusion that self-
regulation is more likely to work for smaller scale groundwater systems than larger
ones. Existing literature has little to say about how to build and engage community
capacity for self-organisation. Yet there is a body of research exploring attributes of
social capital that could provide researchers examining groundwater management
with a rich pool of theory and research tools to draw upon. For example, de Vos and
van Tatenhove (2011) described the evolution of trust relationships between fishers
and government through the development of co-management arrangements in the
Netherlands. In their evaluation of regional NRM governance in Australia,
Lockwood et al. (2010) identified seven governance principles and provided a set
of examples of how the elements of each principle could be evaluated.
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19.6 Influencing the Use and Management of Land and Water
by Rural Landholders
In developed and developing economies rural landholders are key stakeholders in
groundwater governance. Groundwater access and the quality of that water are
often critical factors influencing human wellbeing (e.g. food security, incomes,
employment and health). The land use and management actions of rural landholders
also influence the integrity of aquifers and in turn, the condition of key environ-
mental assets. However, groundwater research has focused mostly on the resource,
rather than the actors who use and manage the resource (Hammani et al. 2009).
Bekkar et al. (2009), Kuehne et al. (2008) and Albrecht (1990, 1995) are some of
the small set of researchers who have explored the links between landholder
behaviour and influences on landholder adoption in the groundwater context.
Engaging rural landholders in practice change is complex and difficult, not least
because there is a potentially large set of factors (personal, societal) influencing
their decisions (Mazur et al. 2013; Pannell et al. 2006); and these vary according to
each technology, each landholder, each farming context and over time (Curtis and
Mendham 2011). Figure 19.1 provides a useful framework for those attempting to
identify the most relevant factors in any context. Even the concept of adoption is
problematic. For example, when does a trial of a new practice become a change that
represents adoption/implementation?
Fig. 19.1 Understanding landholder decision making (Adapted from Mazur et al. 2008)
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Personal engagement with individual landholders can be very effective. How-
ever, personal engagement is not always possible or necessary and it may be
sufficient to develop a suite of policy instruments from across the “five P’s:
prescription, penalty, persuasion, property rights (and markets) and payment that
meet the diverse needs of landholders (Salzman 2005).
The selection of policy instruments should be based on an assessment of the
extent we are confident in the science underpinning decisions about “where we are
headed and how to get there” (Curtis and Lefroy 2010); the adoptability of the
technology (landuse or management practice); and the relative costs of different
approaches, including transaction costs (Pannell 2011).
Where we are reasonably confident about the appropriateness of the outcomes
we are seeking and the science that links the proposed intervention and desired
outcomes, we can apply best-practice recommendations. If that is the case, we then
need to make an assessment of the adoptability of those practices by rural
landholders. For example, if awareness, knowledge or management skills are the
issue, then activities that address those issues are appropriate. If the issue is lack of
confidence in a recommended practice, perhaps because elements of the technology
might be unproven or complex, then activities to trial those practices in the local
area might be appropriate. If the issue is that the change involves considerable
expense and appears to offer limited financial returns to landholders, then some
form of cost-sharing between government and private landholders might be appro-
priate. Of course, even the implementation of best practices should be undertaken
within an adaptive management framework.
We live in an increasingly modified environment. Having accepted that reality, it
makes little sense to base NRM around the objective of restoring the environment to
“pristine” condition. We must also recognise that concepts such as “pristine,”
“safe” or “sustainable yield” are human constructs that are changing over time
(Alley and Leake 2004; Pierce et al. 2013).
A way forward is to bring stakeholders together to negotiate desired condition
outcomes for specific environmental assets or systems (e.g. a water catchment) and
for these condition targets to be the basis for developing and adapting strategies to
move towards more desirable futures (Curtis and Lefroy 2010).
Rural landholders would be a key stakeholder in these processes and would be
actively engaged in the dialogue, learning and action (not just on their property) that
would occur in such an iterative process. The literature around resilience thinking
and social learning provides important theoretical foundations and much practical
guidance for those contemplating this type of engagement with rural landholders.
While improved environmental condition or health is the desired outcome of
NRM interventions, considerable focus will be on engaging and building human
and social capital that underpin much of the capacity of any community to respond
to the challenges of sustainability. These concepts were introduced earlier and we
expand those explanations here. Human capital embraces the attributes of a popu-
lation, its training and skills, health and cultural diversity. Social capital refers to
the attributes of relationships established in a community that enables participants
to act together more effectively. These attributes include the structural social capital
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of networks and partnerships; and the cognitive social capital of trust, norms,
institutional arrangements and reciprocal relationships that predispose people to
cooperative behaviour and reduce transaction costs (Sobels et al. 2001). A focus on
developing positive social norms is one strategy that can be used to influence
adoption of new practices (Minato et al. 2010). Of course, if changes in human
and social capital are part of our intermediate objectives as we strive to achieve our
environmental condition targets, we must develop measures to evaluate those
outcomes.
There is a trend in social research focused on environmental behaviour to draw
on Values–Beliefs–Norms (personal) (VBN) theory (Stern et al. 1999). Our view is
that this and related theories arising from the Theory of Planned Behaviour (Ajzen
1991) are adequate for explaining the conservation behaviours of the general
public, but do not adequately account for the larger set of factors influencing
decisions by rural landholders (Pannell et al. 2006). These additional factors
include attributes of specific practices; government interventions to influence
landholder decisions; global commodity prices; and the existence/development of
social norms through local organizations [refer to Fig. 19.1]. It is also important to
note that while values, beliefs and personal norms (VBN) may mediate or moderate
some of these other factors, it is difficult to change these attributes in the short or
medium term. At the same time, we know from research that interventions that
focus on engaging and building human and social capital, including through one-to-
one extension, involvement in short courses and participation in field days have
positive effects on adoption (Curtis and Mendham 2011). An additional layer of
complexity is emerging as a result of the trend to non-farmer (by occupation) rural




Drawing on our review, our knowledge of the more expansive social research
contributions to NRM, and our understanding of the groundwater context, we
have identified a number of research topics that could be pursued by social
researchers in order to achieve more integrated groundwater management. Sustain-
able yield remains a problematic concept for groundwater managers and scientists.
Social researchers could make an important contribution here by describing,
explaining, and perhaps assisting in reconciling the different ways stakeholders
define or interpret “sustainable yield” and how those different interpretations affect
their attitudes and behaviours, and in turn, policy and management.
The contemporary proliferation of coal seam gas (CSG) developments in
Australia, Canada, the United States and elsewhere, which has the potential to
impact negatively on aquifer integrity and water quality, also provides a context to
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examine stakeholder perceptions of risk and trust. A key issue and one of consider-
able theoretical interest would be the nature of any relationships between risk
interpretation and trust and their influence on the social acceptability of CSG by
different stakeholders. While there is an established body of research into the social
acceptability of carbon capture and storage (e.g. van Alphen et al. 2007) and risk
perceptions associated with groundwater contamination (e.g. Vandermoere and
Vanderstraeten 2014), research into stakeholder perceptions of risks associated
with CSG is in its infancy (Jacquet 2009; Shackley et al. 2006). Given the scale
of public controversy over CSG mining, we believe there is considerable scope to
inform those policy debates by investigating how CSG risks are interpreted and
communicated.
Theoretical constructs and frameworks associated with justice, collective action,
trust and social norms can be explored further as researchers contribute to efforts to
undertake social impact assessment processes, develop improved collaborative
management and community self-regulation, and identify interventions designed
to influence landholder behaviour. In this way, developments in theory will be
underpinned by practice.
19.7.2 Social Scientists Contributing to Integrated Research
Working as social researchers contributing to multi-disciplinary and interdisciplin-
ary research programs has had many benefits. Regular and structured interactions
with scientists have increased our understanding of ecology and hydrogeology and
the assumed links between property management and environmental condition
outcomes. As part of research teams we have found it easier to access informants
and data layers held by spatial scientists. There have also been benefits in terms of
being exposed to different perspectives and approaches that have led to improved
problem definition and the interpretation of results. These interactions improved the
efficiency of the research process, the quality of research outcomes and the extent
research has influenced policy and management.
At the same time, our experience has been mixed in that offers to engage with
other disciplines have often been ignored. That has typically occurred at the start
when research priorities are being developed and resources allocated. Our experi-
ence has been that over time, most researchers develop an appreciation of the
relevance of social research and the capacity of the social sciences to contribute
to integrated approaches. So, it is critical for social researchers to be engaged from
the outset in problem definition and setting research priorities. It is also important
for social researchers to articulate what they see as the cutting-edge social research
rather than being considered as service providers who can support the tasks of
stakeholder engagement or social impact assessment. Of course, social researchers
must be open to offers to contribute to these research teams and to explain and
justify their research approaches.
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19.8 Summarised Points
1. Difficult or ‘wicked’ natural resource management (NRM) issues are often best
addressed by engaging stakeholders in processes that involve dialogue, learning
and action to build and engage social and human capital.
2. Human and social capital underpins much of the capacity of any community to
respond to the challenges of sustainability.
3. Principles and practices developed by social researchers that will enhance
groundwater governance include: approaches for effective stakeholder engage-
ment, social impact assessment, collaborative approaches for NRM governance
and changing the use and management of land and water by rural landholders.
4. When conducting integrated research, it is critical for social researchers to be
engaged from the outset in problem definition and setting research priorities.
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